Location of double bonds in two unsaturated forms of phytanic acid from Refsum disease as determined by mass spectrometry.
A monounsaturated and a triunsaturated form of phytanic acid (3,7,11,15-tetramethylhexacosanoate) were isolated from plasma lipids of a patient with Refsum disease. Both were converted to their methyl esters, oxidized to polyhydroxy acids by treatment with OsO4 and converted to their vicinal trimethylsilyl ethers. These derivatives were analyzed by gas chromatography-mass spectrometry using both electron impact ionization (at 21 and 70 eV) and chemical ionization conditions to obtain clear evidence to establish the structure of the monounsaturated form of phytanic acid as 3,7,11,15-tetramethylhexadec-15-monoenoic acid and that of the triunsaturated form of phytanic acid as 3,7,11,15-tetramethylhexadec-6,10,14-trienoic acid. The possible metabolic and dietary sources for these novel fatty acids are discussed.